This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



\ 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 

International Bureau 



PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Internationa) Patent Classification 7 : 

A61C 1/08 



Al 



(11) International Publication Number: 



(43) International Publication Date: 



WO 00/25695 



11 May 2000 (11.05.00) 



(21) International Application Number: 



PCT/US99/25385 



(22) International Filing Date: 



28 October 1999 (28.10.99) 



(30) Priority Data: 

60/107,024 
09/374,189 



4 November 1 998 (04. 1 1 .98) US 
13 August 1999 (13.08.99) US 



(71) Applicant: IMPLANT INNOVATIONS, INC. [US/US]; 4555 

Riverside Drive, Palm Beach Gardens, FL 33410 (US). . 

(72) Inventors: BROWN, William; 5109 Pine Abbey Drive South, 

West Palm Beach, FL 33415 (US). GOODMAN, Ralph; 
4965 Summit Boulevard, West Palm Beach, FL 33415 (US). 

(74) Agents: RUDISILL, Stephen et al.; Arnold, White & Durkee, 
~ P.O. Box 4433, Houston, TX 77210 (US). 



(81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG, 
BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE, 
ES, Fl, GB, GD, GE, GH, GM, HR, HU, ID, 1L, IN, IS, JP, 
KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, 
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, 
UZ, VN, YU, ZA, ZW, ARIPO patent (GH, GM, KE, LS, 
MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, 
CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, 
NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM. GA, 
GN, GW, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the even: of the receipt of 
amendments. 



(54) Title: PENETRATION LIMITING STOP ELEMENTS FOR A DRILL BIT USED FOR BONE TISSUE 



10 




(57) Abstract 

The stop element is set forth for solving a problem of the clinician only being able to visualize a depth marking on a drill bit or a 
similar tool. The detachable stop element limits the penetration of the drill bit beyond a predetermined axial distance on the drill bit. The 
stop element consists of a connecting portion and an extending portion, both having an inner wall denning a bore extending entirely through 
the connecting portion and extending portions. The connecting portion has a surface that contacts the drill bit for restricting the axial 
movement of the stop element relative to the drill bit. The extending portion terminates in a lower end for engaging the bone surrounding 
the bore to limit the penetration of the drill bit. The stop element may include a plurality of grooves for altering its length so that the 
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Penetration Limiting Stop Elements for a 
Drill Bit Used for Bone Tissue 

Field of the Invention 

This invention relates to devices for developing a bore in bone tissue and, in 
particular, to a novel stop element that prohibits insertion of that device into the bone 
tissue beyond a predetermined depth. 
5 Background Of The Invention 

It is common for a dentist to use tools, such as drills, to create bores in bone 
tissue of a patient's mouth. Drills come in various styles, sizes and lengths but all have a 
common goal of creating a bore of a known size. The diameter of the drill dictates the 
diameter of the bore. However, the length of the bore is determined by the amount of 
10 axial movement that the clinician imparts on the drill as he or she inserts it into the bone 
tissue. 

The size of the bore created by the clinician is a critical parameter in the 
restoration of the dentition of the patient's mouth. For example, if the length of the bore 
is too long, it can puncture the sinus cavity if it is placed in the maxillary, or the 

1 5 mandibular canal which contains nerves if it is placed in the mandible. Likewise, the 
roots of adjacent teeth also can be affected by the size of the bore. 

To ensure that the drill bit is inserted into the bone to a known length, the drill bit 
often contains several markings on it which signify specific depths. For example, a drill 
bit may have a marking on it that, when located at the surface of the bone, indicates the 

20 bore depth is 10 mm. The use of these visual markers is, of course, limited to the 

clinician's ability to see the mark as the drill is being inserted into the patient's mouth. 
Accordingly, the clinician is required to keep his or her eye on the depth marker as he or 
she slowly proceeds with the axial movement that causes the drill bit to be inserted 
deeper and deeper into the bone. 

25 Summary Of The Invention 

The present invention solves the problem related to the clinician only being able 
to visualize a depth marking. A detachable stop element is provided that limits the 
penetration of the drill bit beyond a predetermined axial distance. The drill stop 
according to the present invention consists of a connecting portion and an extending 
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portion, both having an inner wall defining a bore extending entirely therethrough. The 
drill bit is inserted through the bore. The connecting portion has a surface that contacts 
the drill bit for restricting the axial movement of the drill stop relative to the drill bit. 
The extending portion terminates in a lower end for engaging the bone surrounding the 
bore to limit the penetration of the drill bit. 

With the drill stop surrounding the drill bit, the lower end of the drill stop is 
positioned adjacent to the drill bit at a predetermined length from the distal end of the 
drill bit. Accordingly, the clinician is restricted from creating a bore that is longer than 
the predetermined length since the lower end engages the upper surface of the bone 
5 around which the bore is being created. 

The drill stop can be made of a frangible materia] such that it can be severed at 
various positions along the extending portion. 

Brief Description Of The Drawings 

In the accompanying drawings: 
10 FIG. 1 is a side view of a drill bit for a bone; 

FIG. 2 is an end view of the cutting edges of the drill bit in FIG. 1; 

FIG. 3 is a cross-sectional view taken through 3-3 in FIG. 1; 

FIG. 4 is a side view of a drill stop according to the present invention; 

FIG. 5 is a cross-sectional side view of the drill stop of FIG. 4; 
1 5 FIG. 6 is an end view of the drill stop of FIG. 4; 

FIG. 7 is an isometric cross-sectional view of the drill stop of FIG. 4; 

FIGS. 8a-8d are assembly drawings of drill stops of various lengths on the drill 
bit of FIG. 1; 

FIGS. 9-10 are schematic views of sets of drill bits in use with drill stops of the 
20 present invention; 

FIG. 1 1 is side view of a polymeric drill stop according to the present invention 
capable of having several lengths due to break its grooves; 

FIG. 12 is a cross-sectional side view of the drill stop of FIG. 1 1 ; 

FIG. 13 is an end view of the drill stop of FIG. ] 1; 
25 FIG. 1 4 is a side view of the drill stop of FIG. 1 1 attached to a drill bit; 
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FIG. 15 illustrates an alternative polymeric drill stop of a different length and for 
a drill bit with a different collar diameter than the drill bit illustrated in FIG. 14; and 

FIG. 16a-l 6b illustrate a cutting block useful for cutting the polymeric drill stops 
ofFIGS. 11-15. 
5 Detailed Description Of The Drawings 

FIG. 1 illustrate a typical drill bit 10 used for developing a bore in bone tissue, 
such as in the jawbone. The drill bit 1 0 includes a drive shank 1 2 at its one end which 
terminates in a drive attachment 13. The drive attachment 13 is configured to mate with 
a corresponding dental drill, or like device, which imparts rotating motion to the drill bit 
10 10. 

The drive shank 12 is connected to a collar 14 which in turn is connected to a 
plurality of flutes 16. The collar 14 includes a tapered region 15 where it transitions 
from its large diameter to the smaller diameter of the flutes 1 6. Each of the flutes 1 6 
terminates in a cutting edge 1 8 which slices the bone tissue to develop the bore. The 
1 5 number of flutes 1 6 in the drill bit 1 0 of FIG. 1 is three, but the number can vary. 

Because of the mechanical energy that is converted to heat along the flutes 16 and 
especially at the cutting edges 18, the drill bit 10 includes an irrigation channel 22 which 
extends along its length to a point near the cutting edges 1 8. As seen best in FIG. 3, the 
irrigation channel 22 terminates in a plurality of openings 24. Accordingly, 
20 biocompatible fluid is transported through the irrigation channel 22 and released into the 
bore via the openings 24 to reduce the friction between the rotating drill bit 10 and the 
bore tissue and inhibit a temperature increase which may harm the bone tissue. As 
shown, the irrigation channel extends through the drive shank 12 to the drive attachment 
13. 

25 The drill bit 1 0 is of stainless steel although other materials are possible. While 

the drill bit 10 may be made of one integral piece of material, the drive shank 12 can be 
made a separate component from the combination of the collar 14 and flutes 16. In this 
situation, the drive shank 12 would be attached to the collar 14 through mechanical 
means, such as a press fit engagement. 

30 As is known in the art, the drill bit 1 0 also includes a plurality of depth markings 

26. Each marking 26 signifies a known distance from the cutting edges 1 8. The 
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clinician drilling the bore uses these depth markings 26 to determine when the bore has 
been drilled to the proper depth. Of course, the clinician's ability to drill the bore to the 
desired depth is limited by his or her eyesight, and his or her line of sight to the bone to 
be drilled. Thus, drilling can be difficult when the bore is to be placed in the mandible or 
5 maxillary because the clinician is then required to perform the drilling procedure in the 
patient's mouth. 

A drill stop 30 of the present invention is illustrated in FIGS. 4-7. The drill stop 
30 includes a connecting portion 32 and an extending portion 34 which terminates in a 
lower end 35. The drill stop 30 further includes an inner wall 36 which defines a bore 38 
1 0 that extends entirely through the drill stop 30. The inner wall 36 has a tapered section 39 
at the point where it transitions from the extending portion 34 into the connecting portion 
32. 

The connecting portion 32 includes a plurality of slots 40 positioned therein. The 
plurality slots 40 create in the connecting portion 32 a plurality of individual fingers 

1 5 which provide flexibility to the connecting portion 32. This flexibility, and its utility, 
will be described more with reference to FIGS. 8a-8d. The connecting portion 32 also 
has at its terminal end a catch element 42 which, in essence, is an inwardly tapering 
surface of the inner wall 36. The drill stop 30 can be made of various rigid materials 
such as metal or plastic. 

20 In FIG. 8a, the drill stop 30 is illustrated in use with the drill bit 10 shown in 

FIGS. 1-3. To assemble the pieces, the drill stop 30 is slid over the flutes 16 of the drill 
bit 1 0 such that the tapered section 39 of the inner wall 36 of the drill stop 30 contacts the 
tapered region 1 5 of the collar 1 4. During this assembly step, the connecting portion 32 
of the drill stop 30 flexes outwardly while the drill stop 30 is being placed over the collar 

25 14 of the drill bit 10. This flexibility, as mentioned previously, is brought about through 
the existence of the slots 40 as shown in FIGS. 4-7. Additionally, the catch elements 42 
snap over the end of the collar 14 adjacent to the drive shank 12. Once the catch 
elements 42 snap over the collar 14, the axial movement of the drill stop 30 relative to 
the drill bit 10 is limited since the catch elements 42 limit movement of the drill stop 30 

30 to the right (with respect to FIG. 8a), while the engagement of the tapered region 1 5 with 
the tapered section 39 limits the movement of the drill stop 30 to the left (with respect to 
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FIG. 8a). To ensure that the axial movement of the drill stop 30 is limited in its 
operational position, the length of the connecting portion 32 is chosen to be the length of 
the collar 14. 

The length of the extending portion 34 of the drill stop 30 is chosen to correspond 
5 with the length between the tapered region 1 5 and the depth marking 26a. In use, as the 
drill bit 10 rotates under the motion imparted to it by the driver, the clinician is then 
limited to inserting the drill bit 10 into the bone to any point beyond the lower end 35 of 
the drill stop 30 since it engages the upper surface of the bone around which the bore is 
being created. In other words, instead of the clinician relying solely on his or her ability 
1 0 to see the depth marker 26a and its relative position to the upper surface of the bone, the 
clinician now has the ability to feel the correct insertion depth as the lower end 35 of the 
drill stop 30 engages the upper surface of the bone. 

Because the depth at which the bore is to be made depends on the prevailing 
conditions of the patient, the present invention contemplates providing a set of drill stops 
1 5 that limit the penetration of the drill bit into the bone to specific, predetermined lengths. 
As shown in FIG. 8b ? a drill stop 50 includes an extending portion 54 which terminates 
in a lower end 55 corresponding to depth mark 26b on the drill bit 10. Likewise in FIG. 
8c, a drill stop 60 includes an extending portion 64 which terminates at a lower end 65 
corresponding to depth marking 26c. Lastly, a drill stop 70 in FIG. 8d includes an 
20 extending portion 74 with the lower end 75 terminating at depth marking 26d. Of course, 
the set of drill stops may also include drill stops which would correspond to the 
remaining four depth markings 26 located on drill bit 10. 

While FIGS. 4-8 describe one basic embodiment of the drill stop 30, other 
configurations are also possible. For example, it might be beneficial to have a radially- 
25 extending flange at the lower end 35 (as shown in FIG. 8a) to provide for a larger surface 
for engaging the surface of the bone around which the bore is to be developed. 
Additionally, the connecting portion 32 may include a structure on its outer surface 
which allows the clinician to easily remove the drill stop 30 from the drill bit once it has 
been placed in its final position as shown in FIG. 8a. For example, the connecting 
30 portion 32 may include radially projections adjacent to the catch elements 42 on at least a 
few of the fingers created by the slots 40 to allow the clinician to push downwardly and 

t 
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cause radially outward motion of those fingers thereby releasing the catch elements 42 
from the terminal end of the collar 14. Alternatively, the connecting portion 32 may 
have at its terminal end adjacent to the catch elements 42 a tapered surface which meets 
with the surface defining the catch elements 42. A tool with a corresponding annular 
5 tapered end could be slid over the drive shank 12 of the drill bit 10 thereby engaging 

these tapered surfaces to force the flexible connecting portion 32 outwardly and move the 
drill stop 30 from its operational position toward the flutes 16. 

It should also be noted that if the drill bits and drill stops are sold as sets, then it 
is possible to remove the depth markings 26 from the drill bit 10 such that the clinician 

1 0 relies only upon the drill stop 30 for a determination of the depth at which the drill bit 1 0 
is to inserted, and not the depth marking 26. However, it may be beneficial to retain the 
existing depth markings 26 on the drill bit 1 0 because the clinician then has some 
assurance that the appropriate drill stop has been chosen that corresponds to a depth 
indicated by the depth markings 26 on the drill bit. In other words, this invention 

15 contemplates using the set of drill stops on drill bits which contain or do not contain 
depth markings. 

Furthermore, while the invention has been described with reference to drill bits, 
osteotome tools which create bores by the compaction of the bone tissue through the 
gradual increase in diameter of the osteotome tool can also benefit from the use of a stop 

20 element such as the drill stop 30. Thus, the drill stop 30 could be inserted over an 

osteotome tool to limit its insertion depth into the bone. Furthermore, bores in the bone 
may also need to be internally threaded through the use of a bone tap. These drill stops 
are equally useful on bone taps. 

Referring now to FIGS. 9-10, a first diameter drill bit set 50 and a second 

25 diameter drill bit set 60 are illustrated respectively. In FIG. 9, the first diameter drill bit 
set 50 has three drill bits, 50a, 50b, and 50c, with three lengths. In FIG. 1 0, the second 
diameter drill bit set 60 also has three drill bits, 60a, 60b, and 60c. The collar size for 
each of the drill bits in the first diameter drill bit set 50 is the same regardless of its 
length. The same is true for the second diameter drill bit set 60 in FIG. 1 0. Accordingly, 

30 in FIG. 9, the same drill stop 55 can be used on each of the drill bits 50a, 50b, and 50c of 
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the first diameter drill bit set 50. Likewise, the drill stop 65 can be used on each of the 
drill bits 60a, 60b, and 60c of the second diameter drill bit set 60. 

Referring specifically to FIG. 9, drill bit 50a is a 20 mm length drill bit. Drill bit 
50b is a 15 mm length drill bit. Drill bit 50c is a 10 mm length drill bit. Prior to the 
5 introduction of the novel drill stops of the present invention, the clinician would be 
required to line up the uppermost depth markings of drill bits 50a 5 50b, and 50c (i.e. 20 
mm, 1 5 mm, and 1 0 mm, respectively) with the surface of the bone to ensure the depth of 
the bore was accurately created at 20 mm, 1 5 mm, 1 0mm, respectively. Now with the 
introduction of the drill stop 55, the clinician can feel when the appropriate depth has 
1 0 been reached due to the engagement of the lower end of the drill stop 55 with the bone 
tissue. 

Furthermore, when looking specifically at drill bits 50a and 50b of FIG. 9, if the 
extending portion of the drill stop 55 were to extend downwardly for another 5 mm, the 
lower end of drill stop 55 would be at the length corresponding to the 15 mm depth 

1 5 marking on drill bit 50a, while at the 1 0 mm depth marking on drill bit 50b. In other 
words, the same drill stop (or drill stops) can be used on drill bits of various lengths to 
provide a positive stop at various insertion depths. 

However, for simplicity, it may be most desirable to develop a set of drill stops 
associated for each drill bit. For example, a set of drill stops associated with drill bit 50a 

20 may be manufactured with a marking on it indicating that it is to be used only on drill bit 
50a. The same would also be true for each of the drill bits 50b and 50c. Such a marking 
on the drill stops may be in the form of a labeling of the drill bit length or in the form of 
a color code. In other words, the drill stops to be used for drill bit 50a may be created in 
a blue color; the drill stops to be used for drill bit 50b may be created in a red color; and 

25 the drill stops for drill bit 50c may be created in a green color. It may further be possible 
to place the resulting length for each drill bit on each drill stop if that stop were to be 
used. For example, the drill stops in the set corresponding to drill bit 50a (which may be 
colored blue) may have on them a statement such as "L = 20 mm," "L = 1 8 mm," "L = 
1 5 mm," etc., so that the clinician knows the resulting length of the drill bit 50a when 

30 that stop is placed thereon. 
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While the collar sizes on the first diameter drill bit set 50 of FIG. 9 and the 
second diameter drill bit set 60 of FIG. 10 are shown to be different, drill bits for both 
diameter sizes could be made such that their collars are the same diameter and length. 
Thus, the same drill stop that is used for a 10 mm length drill bit with the 5 mm flute 
5 diameter could be used also for the 1 0 mm drill bit which has a 4 mm flute diameter. 

The primarily difference in the resulting assemblies is the gap size between the inner wall 
36 within the extending portion 34 and the surface of the flutes 16 (as shown in FIG. 8a). 
Regardless of the gap size produced by the assemblies of the same drill stop on two drill 
bits of different diameters, the functionality would still be the same as its lower end 
10 would still engage the surface of the bone tissue adjacent to the bore that is being 
developed. 

FIGS. 11-13 illustrate an alternate embodiment of the present invention in which 
a disposable drill stop 130 is constructed from a frangible material such as a polymeric 
material like polyethylene or polyoxymethylene (i.e. Delrin™). Although it was 
1 5 suggested with respect to the embodiment of FIGS. 4-7 that, for simplicity, it may be 

most desirable to develop a set of drill stops associated for each drill bit, the invention of 
FIGS. 11-13 reduces the number of drill stops required per drill bit since one drill stop 
130 can be altered to accommodate each length associated with each depth marking of a 
specific drill bit. 

20 As shown in FIG. 1 1-13, the drill stop 130 includes a connecting portion 132 and 

an extending portion 134 terminating in a lower end 135. The drill stop 130 further 
includes an inner wall 136 that defines a bore 138 that extends entirely through the drill 
stop 130. The inner wall 136 has a tapered section 139 at the point where it transitions 
from the extending portion 134 into the connecting portion 132. The connecting portion 

25 132 includes a plurality of slots 140 positioned therein. The plurality slots 140 create in 
the connecting portion 132 a plurality of individual fingers, which provide flexibility to 
the connecting portion 132. The connecting portion 132 also has at its terminal end a 
catch element 142, which, in essence, is an inwardly tapering surface of the inner wall 
136. 

30 Severing the drill stop 130 at one of the break grooves 144 varies the length of 

the extending portion 134 of the drill stop 130. The grooves 144 may extend entirely 
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around the exterior of the extending portion 134 or around a part of it. The grooves 144 
preferably have a V-shaped cross-section. The break grooves 144 and the lower end 135 
of drill stop 130 are arranged at locations which correspond with depth markings of a 
particular drill bit (or bits). The length of the extending portion 134 of the drill stop 130 
5 is chosen to correspond with the length between the tapered region 1 5 and the lowermost 
depth marking. Another way to think of drill stop 1 30 is that it is capable of having 
multiple lower ends that could ultimately engage the bone. When the drill stop 130 is 
severed, the part of the extending portion 1 34 adjacent to the severed groove 144 
becomes the new "lower end." 

10 In FIG. 14, the drill stop 130 is illustrated in use with the drill bit 10 shown in 

FIGS. 1-3. The drill stop 130 is assembled on the drill bit 10 in the same manner 
described above with reference to the drill stop 30 of FIGS. 4-8 after the drill stop 130 is 
severed at the break groove 144a corresponding to the desired depth marking 126a. 
Once the catch elements 142 snap over the collar 14, the axial movement of the drill stop 

15 130 relative to the drill bit 1 0 is limited. Accordingly, the clinician is restricted from 
inserting the drill bit 1 0 into the bone beyond the break groove 1 44a (and the depth 
marking 126a) in the same manner described above with reference to the drill stop 30 of 
FIG. 8a. 

The present invention contemplates providing one drill stop 130 for each drill bit 
20 to limit the penetration of the drill bit into the bone to specific, predetermined lengths. 
The same drill stop 130 can be configured on one drill bit 10 to provide a positive stop at 
each insertion depth marking by severing the drill stop 130 at any one of the break 
groves 1 44 or leaving the drill stop intact. Accordingly, the clinician has a choice of 
multiple predetermined lengths for the drill stop 1 30 for use with the drill bit 1 0. 
25 Because drill bits of various flute diameters may have the same collar diameter and the 
drill stop 130 is designed to be coupled to the collar, the same drill stop can be used on 
drill bits of the same length, but of different flute diameters. 

Alternatively, one drill stop may be created that has grooves corresponding to 
each depth marking on each drill bit having a particular collar size. Thus, one drill stop 
30 could be used for numerous drill bits of different lengths and different flute diameters. 
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Each drill stop 130 may also be created with a particular color to code it for a 
particular drill bit (or bits). It may further be possible to place a marking of the resulting 
insertion depths at the break grooves. For example, the drill stop 130 corresponding to 
drill bit 10 (which may be the color blue) may have on its exterior surface statements 
5 such as "L = 20 mm," "L = 1 8 mm," "L = 15 mm," adjacent to the break grooves 1 44, so 

that the clinician knows the resulting insertion depth of the drill bit 1 0 when that drill • 
stop 130 is severed at a specific one of the break grooves 144. 

* 

FIG. 15 illustrates an alternate polymeric drill stop 160. The drill stop 160, in 
comparison with the drill stop 130 of FIGS. 1 1-14, is used on a drill bit having a larger 

1 0 collar. As mentioned previously, the collar diameter of two drill bits may be the same 
although the drill bits have a different flute diameter (e.g. 3.25 mm and 2.0 mm). 
However, drill bits with larger flute diameters usually have larger collars. Accordingly, 
the drill stop 160 of FIG. 15 is useful for a drill bit with a larger flute diameter than the 
drill stop 130 of FIGS. 11-14. 

1 5 FIGS. 1 6a and 1 6b illustrate a cutting block 1 70 that is useful for severing the 

drill stops 130 and 160 at one of their break grooves 144. The cutting block 170 includes 
a main body 1 72 and first and second cutting regions 174 and 176, respectively. The 
first cutting region 174 meets the main body 172 at a first end surface 178. Likewise, the 
second cutting region 1 76 meets the main body 1 72 at a second end surface 1 82. 

20 As shown best in FIG. 1 6b, the second cutting region 1 76 has three grooves 1 82a, 

1 82b, and 1 82c. The grooves 1 82 have a diameter that is approximately the same as the 
diameter of the extending portion of drill stop 1 60 such that the drill stop 1 60 fits within 
the groove 182. When placed properly in the groove 1 82, the end of the drill stop 160 
abuts against the second end surface 180. As such, the break grooves 164 (see FIG. 15) 

25 of the drill stop 160 are aligned with corresponding length markings 1 84 (e.g. 8.5 mm, 
10.0 mm, 1 1.5 mm, 13.0 mm, 15.0 mm and 18.0 mm) on the second cutting region 176. 
The clinician then takes a cutting instrument, such as an Exacto knife, and cuts the drill 
stop 1 60 to the correct length at the break groove 1 64 corresponding to the desired length 
marking 184. Of course, grooves are configured in the first cutting region 174 to 

30 accommodate three lengths of the drill stop 130. 
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The main body 1 72 also has a portion in its lower region adjacent to the 
lowermost end 190 that includes a final measuring scale 1 92 to ensure an accurate cut 
has been made. After cutting a drill stop to the appropriate length, the scale 1 92 allows 
the clinician to measure the length of available drill bit extending below the drill stop by 
5 placing the lower end of the drill stop against the lowermost end 190 of the body 172. 
Accordingly, the dental clinician will know the exact length of the drill bit that is 
available for insertion into the bone. 

Furthermore, to assist the clinician in holding the drill stops 160a- 160c, 130a- 
130c during the cutting process, a drill stop holder 194 is provided. The drill stop holder 
10 1 94 has a larger end 1 95 and a smaller end 1 96. The smaller end 1 96 is capable of being 
received within the connecting portion of the drill stop 130 and the larger end 195 is 
capable of being received within the connecting portion of the drill stop 160. The stop 
. holder 1 94 is placed within a recess 1 98 located within the main body 1 72. The recess 

198 may include internal structure to allow the stop holder 1 94 to be press fit into the 

* 

15 recess 198. 

During the cutting process, the clinician holds the drill stop 1 30 against the first 
end surface 1 78 by exerting force on the stop holder 1 94 in a direction which pushes the 
lower end of the drill stop 130 but against the first end surface 1 78. Likewise, the 
clinician uses the stop holder 194 to hold the drill stop 160 against the second end 

20 surface 180. As such, the clinician does not have to rely upon using his or her fingers to 
hold the drill stop 1 60 steady as he or she cuts it. 

The embodiment of FIGS. 1 1-16 will now be described with reference to one 
exemplary drill bit set. In a typical drill set for an entire product line of dental implants, 
a supplier may have, for example, drill bits with flute diameters of 2.00 mm, 2.75 mm, 

25 3.00 mm, 3.15 mm, 3.25 mm, 4.25 mm and 5.25 mm. All drill bits with flute diameters 
in the range from 2.00 mm to 3.25 mm will have the same collar size. Likewise, the drill 
bits with the flute diameter of 4.25 mm and 5.25 mm will have the same collar size. 
Each flute diameter (e.g. seven of them) may also be made in three lengths leading to a 
total of 21 different drill bits. Thus, the entire set of drill bits will require only six drill 

30 stops (130a-130c, 160a-160c) to accommodate its entire line of drill bits. 
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As previously mentioned, osteotome tools which create bores by the compaction 
of the bone tissue through the gradual increase in diameter of the osteotome tool can also 
find benefit in the use of a stop element such as the drill stop 130. Furthermore, these 
drill stops are equally useful on bone taps. 
5 While the present invention has been described with reference to one or more 

preferred embodiments, those skilled in the art will recognize that many changes may be 
made thereto without departing from the spirit and scope of the present invention as set 
forth in the appended claims. 
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What is claimed is: 

1 . ■ A stop element for use with a tool that creates a bore in living bone, 
comprising: 

a connecting portion having a surface for restricting the axial movement of said 
5 stop element relative to said tool, a first inner wall defining a first bore, and a first lower - 
end, said first bore extending entirely through said connecting portion; and 

an extending portion having a second upper end, a second inner wall defining a 
second bore extending entirely through said extending portion, and a second lower end, 
said second upper end being attached to said first lower end of said connecting portion, 
10 said second lower end being positioned adjacent to said tool bit at a predetermined length 
from a distal end of said tool. 

2. The stop element of claim 1 , wherein said connecting portion includes a 
plurality of slots for providing flexibility to said connecting portion. 

3. The stop element of claim 1 , wherein said surface for restricting the axial 
15 movement of said stop element relative to said tool includes an inwardly tapering inner 

wall adjacent to a first upper end of said connecting portion. 

4. The stop element of claim 1 , wherein said connecting portion and said 
extending portion are metallic. 

( 

5. The stop element of claim 1, wherein said connecting portion and said 
20 extending portion are formed from a polymer, said extending portion having several 

break grooves at which said extending portion is severable. 

6. The stop element of claim 1 , wherein said first bore tapers inwardly to 
meet said second bore. 

7. The stop element of claim 1, wherein said tool includes an osteotome tool. 
25 8. The stop element of claim 1, wherein said tool includes a bone tap. 

9. The stop element of claim 1, wherein said stop element has a marking 
identifying said stop element for use with a particular said tool. 

10. The stop element of claim 9, wherein said stop element marking includes 
an alpha-numeric designation of tool size. 

30 11. The stop element of claim 9, wherein said stop element marking includes 

a color code. 
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12. A stop element for use with a tool having a working portion that assists in 
creating a bore in living bone, comprising: 

a generally tubular main body for surrounding said tool, said main body including 
5 a structure for affixing said stop element relative to said tool and a lower surface for 

contacting said living bone adjacent to said bore, said lower surface being positioned at a 
known position along said working portion of said tool. 

13. The stop element of claim 12, wherein said main body includes a 
connecting portion, said connecting portion including said affixing structure. 

10 14. The stop element of claim 13, wherein said tool includes a collar above a 

region that creates said bore, said connecting portion fitting over said collar. 

15. The stop element of claim 14, wherein said connecting portion is 
dimensioned for fitting snugly over said collar. 

1 6. The stop element of claim 14, wherein said connecting portion includes a 
15 tapering internal surface at each of its end regions, said tapering internal surfaces for 

engaging said collar. 

1 7. The stop element of claim 16, wherein said connecting portion has interior 
surfaces defining an opening through which said tool is inserted, one of said interior 
surfaces being generally cylindrical with a diameter that is substantially the same as a 

20 transverse dimension of said collar, said one of said interior surfaces being positioned 
between said tapering internal surfaces. 

18. The stop element of claim 1 6, wherein said affixing structure is one of 
said tapering surfaces. 

19. The stop element of claim 13, wherein said connecting portion includes a 
25 plurality of distinct sections, adjacent ones of said plurality of distinct sections are 

separated by slots for providing flexibility to said connecting portion. 

20. The stop element of claim 12, wherein said main body includes an 
extending portion for fitting over said working portion of said tool. 

21. The stop element of claim 20, wherein said extending portion includes a 
30 plurality of grooves for severing said extending portion at predetermined lengths. . 
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22. The stop element of claim 21 , wherein each of said plurality of grooves 
are for alignment with an insertion depth marking on said working portion of said took 

23. The stop element of claim 21 , wherein each of said plurality of grooves 
extends entirely around an exterior surface of said extending portion. 

5 24. The stop element of claim 21 , wherein each of said plurality of grooves 

has a V-shape when viewed in cross-section. 

25. The stop element of claim 1 2, wherein said main body is constructed of a 
polymeric material. 

26. A combination of a set of drill bits for creating a bore in living bone and a 
10 drill stop for use with each drill bit of said set, said set of drill bits including drill bits 

having various flute diameters, said drill stop being generally tubular and including a 
structure for affixing said drill stop relative to a selected one of said drill bits, said drill 
stop having an internal wall defining an opening into which said selected one of said drill 
bits is inserted, said opening being of a size to receive each drill bit of said set having 
15 said various flute diameters, said internal wall terminating at a lower end for defining an 
insertion depth of said selected one of said drill bits. 

27. The combination of claim 26, wherein said drill stop includes an 
extending portion in which said opening resides, said lower end being a part of said 
extending portion. 

20 28. The combination of claim 27, wherein said extending portion includes a 

plurality of grooves for severing said extending portion to reduce its length, a part of said 
extending portion adjacent to a selected one of said plurality of grooves capable of being 
said lower end for defining said insertion depth once said extending portion is severed at 
said selected one of said plurality of grooves. 

25 29. The combination of claim 28, wherein each of said plurality of grooves is 

aligned with an insertion depth marking on said selected drill bit. 

30. The combination of claim 26, wherein said drill stop is constructed of a 
polymeric material. 

3 1 . The combination of claim 26, wherein said drill stop includes a 
30 connecting portion, said connecting portion including said affixing structure. 
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32. The combination of claim 3 1 , wherein each of said set of drill bits 
includes a collar above a working portion that creates said bore, said connecting portion 
fitting over said collar. 

33. The combination of claim 32, wherein said connecting portion is 
5 dimensioned to snugly fit over said collar. 

34. Th combination of claim 31 , wherein said connecting portion includes a 
generally tapering surface at each of its end regions, said tapering surfaces for engaging 
said collar. 

35. The combination of claim 34, wherein said affixing structure is one of 
1 0 said tapering surfaces. 

36. The combination of claim 31, wherein said connecting portion includes a 
plurality of distinct sections, adjacent ones of said plurality of distinct sections are 
separated by slots for providing flexibility to said connecting portion. 

37. A combination of a set of drill bits for creating a bore in living bone and a 
1 5 drill stop for use with each of said set of drill bits, said set of drill bits including drill bits 

having flutes of various lengths, said drill stop being generally tubular and including a 
structure for affixing said drill stop relative to a selected one of said drill bits, said drill 
stop having an internal wall defining an opening into which said selected one of said drill 
bits is inserted, said internal wall terminating at a lower end for defining an insertion 
20 depth of said selected one of said drill bits. 

38. The combination of claim 37, wherein said drill stop includes an 
extending portion in which said opening resides, said lower end being a part of said 
extending portion. 

39. The combination of claim 38, wherein said extending portion includes a 
25 plurality of grooves for severing said extending portion to reduce its length, a part of said 

extending portion adjacent to a selected one of said plurality of grooves capable of being 
said lower end for defining said insertion depth once said extending portion is severed at 
said selected one of said plurality of grooves. 

40. The combination of claim 39, wherein each of said plurality of grooves is 
30 aligned with an insertion depth marking on said selected one of said drill bits. 
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41. The combination of claim 37, wherein said drill stop is constructed of a 
polymeric material. 

42. The combination of claim 37, wherein said drill stop includes a 
connecting portion, each of said set of drill bits includes a collar above a working portion 

5 that creates said bore, said connecting portion fitting over said collar. 

43. The combination of claim 37, wherein said lower end is aligned with a 
first depth marking on a first drill bit when said drill stop is affixed to said first drill bit, 
said lower end is aligned with a second depth marking on a second drill bit when said 
drill stop is affixed to said second drill bit, said first depth marking representing a 

10 different insertion depth than said second depth marking. 

44. A kit for limiting the penetration depth of a tool that assists in creating a 
bore in living bone, said kit comprising: 

at least one stop element for use with said tool, said stop element being generally 
tubular and including a structure for affixing said stop element relative to said tool, said 
1 5 stop element having an internal wall defining an opening into which said tool is inserted 
and an exterior wall terminating in a lower end, said exterior wall including a plurality of 
indicia representing known distances from said lower end; and 

a cutting block for holding said stop element steady while said stop element is 
manually cut at one of said plurality of indicia. 

20 45. The kit of claim 44, wherein said cutting block includes a reference 

— . 

surface against which said lower end is placed during cutting, said cutting block 
including depth lines located at known distances from said reference surface. 

46. The kit of claim 45, wherein said depth lines are aligned with 
corresponding ones of said plurality of indicia when said lower surface is against said 

25 reference surface of said cutting block. 

47. The kit of claim 44', wherein said cutting block includes a rounded groove 
into which said stop element resides while being cut, said groove terminating in a 
reference surface against which said lower end abuts. 

48. The kit of claim 44, wherein said cutting block is capable of holding a 
30 plurality of stop elements having different diameters, said cutting block having grooves 

of different sizes to accommodate said different diameters. 



JSDOCtD: <WO 0025695A1_I_> 



WO 00/25695 PCT/US99/25385 

18 

49. The kit of claim 44, wherein said cutting block is capable of holding a 
plurality of stop elements having different lengths, said cutting block having grooves of 
different sizes to accommodate said different lengths. 

50. The kit of claim 44, further including a stop element holder for coupling 
5 with said stop element, said stop element holder for forcing said stop element against a 

reference surface during cutting. 
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